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ABSTRACT 

PURPOSE: To realize a CMOS output circuit in which power consumption is reduced. 

CONSTITUTION: A source of an N-channel MOS transistor (TR) 2 being a component 
of a CMOS inverter circuit is connected to a low voltage power supply Vss via a 
P-channel MOS TR 3, and an intermediate level VM between the high voltage section 
Vcc and a low voltage power supply Vss is fed to a gate of the P-channel MOS TR 3. A 
source of a P-channel MOS TR 4 being a component of the CMOS inverter circuit is 
connected to the high voltage power supply Vcc via an N-channel MOS TR 6 and an 
intermediate level VM between the high voltage power supply Vcc and the low voltage 
power supply Vss is fed to a gate of the P-channel MOS TR 6. 
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(57) [K«9] 

* imss £*t«-r s e <t £ g m 1 1 -a . 

MOS h^>i ? X^Tr2<Dy— 7)5«Pft*MOS h 
3 y V X $ T r3 bTfitfiMti Vs s tctttt £ tt, 

Sfiffl'jmiH Vcc £ <Sm&fi'J«® Vs s tCfH U' ^ VM 

tm&ztiz. cMos-oA-^isiss^^fie-r^p^ 

tWMOS h7>v 5 X^Tr4(DV-7.^N^ J V^;HvI 
OS h^>> ; X^Tr6<&^L.Tii5*&<M*MVcc(C^^ 
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1 

MfffS^tDtelfl] 

1 ] CMO S< ^HK^Wlfc-rSN* 1 

^CMOSm^lsJKo 

h^>> ? X^S:^LTi^m&ffl!lSilgH^U. sfTlBN^ 10 

£>CMOSffi*llHj&o 

[fjt*Jg 3 ] C MO S -f >/\*-^lHlgS^«5E'r^ 
t^MOS h7>yX?<DV-X^PftWMOS 

»*«*£U MECMOSffi#iaK<0ffirtfi^£8«E 
^*^LTKCMOSm^leI^<tf^— MOCMOS A 20 

tWMOS h 7 >yx^flOy-XSNft *MO S 

tWMOS h7>vX^£Oy» htttSt«ffifl!l*St 
(6«fi«««i:©+IBU-^^t«*bTCMOSia*H 
K£«J«U KrECMOSffl*;lHlKcoai*«^*»3ttlB 

#8Io 30 
[0 0 0 1] 

[**±<7>Wffl»»] C<7)^BJ^ % CMOSBABBl: 

CMO S ffl*H»©l»i* tftMf 
4c 40 
[0 0 0 2] 

H16^*-r«t3«C CMOStfcl^lHl^ 
tt*«tt«««Vcc4:««ffi«i*WVssi:OnT, P^ 
t^MOSh7>yX^Trp^, Nft^MOSh 

[0 0 0 3] ffiEh^^X^Trp, Trn0>Y— MCA 
[0 0 0 4] flaKttirtaSHPTo Ktt, A7«OlfE» 50 



i h #S¥8 - 1 0 7 3 4 5 
2 

(DCMOSA^lHlKfcA^^n^o fbT, £H2jf§-StO 
UTJ4«iBVcct««Vss<t<0«fi[ST7Jl/fiiH»ff-r 
£ CMOS l/^T'tKA^^o 
[0 0 0 5] 

[5£lE#»fcL«fc5 i-r-SKS] ±BO<fc3ttCMOS 
aJ*«#OUT**E<E£ft*£*, CMOSfflA 
[0 0 0 6] tti*fs^OUTC0Si|g^migVcci: 

mjEvss<D4»ra^;i/#ifiTjEte-r^<h, ^oa^ji^ 

[0 0 0 7] Sfe, SiBVcc^i?JE-r^C<hfCi:0, ffi 

^•^Kfc. aj*«#ouTtt»ffisn;fc««vcc£ 

[0 0 0 8] ifl^OfiM^^O 
ft«CMOSHJ*Blfte!IOT* 
[0 0 0 9] 

HT»S. -Tttto-S, HI (a) H^7CCMOS 
-f >A-^!elK^t^Nft*MOS h7>vX 

^bTfi«ffi«««Vss^»«*tl, MIBP^V^^M 
O S h ^ > 5? A 9 T r 3<E> y - Y \Z ^iSS^fcffllS® Vcc i 

[ooio] 01 (b) f:^ti5l:CMOS^ 

>A-^liIg§^^T^P5 1 ^^;UMOS h^>:/X* 
Tr4<DV — 7*<Nft*MOS h^>> f X^Tr6^^ 

S h7>i?**TrZ<D¥-blZ\Zmm®:mmWVcc£& 

«ffi«s««vssto+Mu^;i/VM tfMsns. 
[ooii] cmos-t >/\*-^iHi^^^^-r^> 

Nft^MOS h^>> f A^Tr2COy — A^P^A-^ 

&m$n. MEPff^MOS h^>>?A^Tr3(7)y 
-FKl»4*«ffi««aRVcct«mifl[««jRVsstO + W 
U^;UVM ^*j^$*lTCMOStti*lHli»^««Sn 
3. WJBCMOSia*0BSOffl*fi^»«E«**L 
TKCMOSa*H»iH-«*OCMOSX*H»»: 

A^j^n^o o 

[0 0 12] CMOSO/t-^B84i«n 
Pft^MOS h^>> ? A^Tr40V — X^N^-V^ 
MOS h9>^X^Tr6«:^UT»«ffi«tt«Vcct 
S^c^n, i}EN?t*MOS h^>> ? A^Tr60y 
- MC amttHffi Vcc <h <&«{4ffliJ«^ V s s £ <D * ffl 



( 3 ) 

3 " 

u-^vm 3^«»ssnTCMosui*igK*«««sn. 

WECMOSm*IilBcoiU*«^»ttffi«**LT» 
C M O S ffi * Eh] g§ £ H — V> C M O S A * HI t Z A * 

an*, 

[0013] 

[flsffi] CMOS U^;l/CDA^ft^H*^^T, iS^ffi 
<ffl««Vcc£*WJU-*;;i'VM tOWTfitff^tBAje* 

[0 0 14] 8Efc, CMOS l^;Ua>A#«#K*tJ^ 10 

t, is«ffifi9««vsst+Pflu^;uvM h<Dmx-m^-r 

[0 0 15] itSSffifiUmiEVccih+rau^^VM 
iOBBTli«TSCMOSUi*lsIHfOHi*«^tt. Sic 

sb m & ft l t e c m o s m jo m a t — «a <£> c m o s 

[0 0 16] Sfc, ««fl[«««Vssi + IBU^VM 

t<owTfi«-rscMosm*i3K<oai*^J4. 20 

SB^^^UTKCMOSffi^IU^^I^—W^cOCMOS 

ffi±2tlZ>o 

[0 0 17] 

[*iS^i] 

^t^MOS h5>5?X*Tr2<by— HCA^Stl 
<E> 0 30 
[0 0 18] ttKh^>^Xi'TrI<BV---Xtt«SVcc 

tujSfTo cstsn, Ha**^ to 

[0 0 19] mff2h^>vX^Tr20V-XteP^* 
>S?X^Tr30 FU-f >tt«iBVssK:»«£*l*. * 

fc, mm h^>> ? x^Tr3<oy— ht»4, msvcc^s 
[o 0 2 o] z.<Djz3izmnti<tiftcuosmi3mnto 40 

ftff6H3l:ttoTRWt5. A*«*IN#LI/^* 
t&5t, h^>v ? X^Trl^>^n, h7>yX^ 
Tr2#*7SftS. ffi^m^O UT teH 

[0 0 2 1] A*OT I NWHI/^tftit, h^> 
^X^TrlT^ :7£*l, h^>> f X^Tr2^^->$tl 
£>„ h5>S?X^Tr3tt*>«»fC«S. T 

tB*m#OUTttHU^;P*^!ft4r^fi;Tb, h 
5 > v X 37 T r 2 CD V - X fit C CO « ffi # * P»1 1/ ^ ; U V M 

h^>^X^Tr30L^^ftt^^^U^;^^T{g;T 50 
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*r*<t* m H^>> ? x^Tr3^^^an^o seoT. as 

ijfi^OUTtt+P-IU^^VM •fcO^tt^U'^UlCiR 

[0 0 2 2] SfcHT, AAfitlN^LU^ta* 
t, h^>vX^Trl^^->^n> h5>v>X^Tr2rt* 

ct-ptCdCDCMOSUi^lHlKT^, CMOSl/^MA 
AB^INICi^T, «jBVcct«agVss<7)«ffil6^ 

•rsai*m^ouT3&*ai**ti^. 

[0 0 2 3] fct, a^M^To K:»l*£*l*ei*rt* 

{f^ I Nte. Pft^MOS h^>> ? X^Tr4i:. N 
ft^MOS h^>>?X^Tr5CO^r- h(3A*an 

[0 0 2 4] ffiKh^>^X*Tr5<OV--XH:«il6Vss 
CSi^n> SatBh^>> f X^Tr4, TrSCOKUO^ 
fflASfTo t»«Sn, ntUAMI^To 

ouT^au^sn^o 

[0 0 2 5] MfIBh^>^X^Tr40V-XHN^ 1 ^^ 

mos h^>> ? x^Tr6(Dy— xtcsaastu mv? 

>v ? X^Tr60FK>«m®Vcc{3^^tl^o * 

aavsst<o+pflu^;pvM ^aasw. 

[0 0 2 6] £<DJ:5K:*J*£nfcCMOSWrt0» 
H AM^IN^Hl/^t^^:, h ^>^X^T 
r4^t7Sft, h^^X^TrStf^Stt-S. "T* 
B*flfOUTttL U"^<fc»:*, 

[0 0 2 7] A#«*fl N#LI/^*tft*i, h^> 
i^X^TrS^^^Sn, H5>^X^Tr4^*>Sn 
3 e COtt, H5>^X^Tr6tt^->tt«^*S. T 

5 > ^X ^ T r4(D V - X $8^ C (0«ffid** ffl l^JP VM 
7fr>6 h^>^X^Tr6<0L#^tt#iB*>l^;i^T±# 

[0 0 2 8] #i^T\ A*fif INtfHK^tft* 
h^>vX^Tr5^^->^n> h^>> J X^Tr4^ 
*7$nt, IBAIfOUTttLl/^tft«. R_h<7) 
£5l~£0CMOSffi*l§IB~?tt. CMOSI/^OA 

tim^ i nci^t, mjEvsst^mu^PVM £co 

ma>T¥MTSW B rdttlAA40UT3»fttlAdti&. 
[0 0 2 9] fcT, UJMfOUT©jWB**/Jx$n 
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5 

\zm on zm&zm 5 \z^-? 0 
[o o 3 o] nMvcchnwvsst<Dm\zfc, 

So fJfB h^>>>X^Tr7, Tr8<E>y- MlteMfB^P* 1 ! 
l^;PVM #A:ft£*lSo 10 

[0031] tgm^ctnmvcchomizte, mmv 
[o o 3 2] afrfe&< >A*-*[m&& i a h^>>>x 

]|tJfB£--f >A-^li]g§ 1 b£, h^>>?X*Tr7<hT, 

[0 0 3 3] £<D£5&«/£Kci:9, ^-OA-^HSS 20 
1 ateCMOS U^JlsCDXJjmmzmrJ^T. t<DM<& 

[0 0 3 4] #^ >A-^0Slb«CMOSl/ 

So fit, £-1->A-^tUSgl aOffi^fl^OUTO 

^eS^^C^Sttl^Om^^r. OA-^lel&lb 30 

[0 0 3 5] i£-?T, <>A-^IhJ&1 aTffiffib/cm 
>A-^HJS§1 bt'S^fflbt, 

1 a<aiL^T^9^gR0^f >A-*im&&l bOiL%± 
a<9^£ft±£i*S£<h#~e#So 

outscmos u^JUcommzm^T^^ y^—yjL 

[0 0 3 6] b5IE h^>vA^Tr9, TrlO ©HK> 
HPft^l/MOSK7>yX^Trl2 <£>^r- M::8^ 

£tlSo 

[0 0 3 7] ME h^>S>X*Trl2 <D H U-f >«U N 
^t^MOS h^>S>X*Trl3<DKU~f ><t, N^ 1 
t^MOS H^>i/X^Trl4 <Z>y— H'fttt^n, 
1*3 h^>vX^Trl3 (75V-Xtt«ilBVss(3SJH!$n 50 
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So 

[0 0 3 8] (KEA*WlNBPftWMOSh7 

rl5 OV — Xtt«JRVcc^»«*n^. fJIBh^>vX 
*Trl5 OHH>ttHI**fTo mrf2h^>^X 
^Trl4 <DKl/-f MIB h 5 >:/X^ Trl3 CD^- 

FKlftttSn*. IMBh?>S>X*Trl4 OV- 

Xtt«jRVssi*»a*tl*. 
[0 0 3 9] CO±3fc*s6*nfc-f >^-7x— 

r93S**7Sft*ti:t)fc, h^>^X^TrlO , Trll 

[0 0 4 0] t^t, h7>S>X^Trl2 , Trl4 a** 
^ft-SiKfcfcfc, h^>> ? X^Trl3 , Trl5 

fc, NtLT±*«OLl/^OB*tab 
■^♦WU^VM *«AA*n5t, h^>> ? A^Tr9^ 

So 

[0 04 1] t5t, h^>> ? A^TrI2 , TrU tft 
;7£nS£<ht>lC, h^>:/X^Trl3 , Tri5 

$nt> Hi*ffi#ouTtt«iBVccu^;i/ttt«». fi£o 
cMosu^;Koa*«^ouTJc«»LTia*-r 

[0 0 4 2] S5IB^— <7)*j6S^JCOCMOSai^(HlK<7)m 

BW:A*fntf, ««E»ttt±^««>ffl*«^*ai 
outscmo s i:^{ftt^-f >^-7x 

X^Trl6 -Tr22 tt, 0 6 KS-T-f 7 x— XIe] 

h^>> ? A^C0Jgtt<ir, SiSVccRtfSiUVssSrA 

OSUABK^6ttlASn«T¥«|OUAA-VOUT« 
CMOSl/^;H:»!ll/T(ii*fS. 
[0 0 4 3] foT, ^^CD^SSCT^CMOSm^lHlK 

(*A<O*«S09) HfBJII— ^IKMQCMOSttlAHK 

Tffi*-rs*tfelaIKSH8 ^*-r. 
[0 0 4 4] ±*fi^)AMf INH Nft*MO 
SH^>> ? X^Tr23 Pft^MOS h^>> ? X 
^Tr24 (D>f— M3A***l. W h 7 ^ Tr23 CO 
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KU-f ^h9>vX^Tr24 <Dy— Xtt««Vcc 

[0 0 4 5] t9IBF9>^X*Tr23 ©V-XUPff 
*MOS h9>:xX*Tr25 OV-^CSMlSft, m 

[0 0 4 6] 8ilfEh9>> ? X$'Tr24 (OHHXiNf 
tWMOS h9>^X^Tr26 flDFH>Kas«S 

[0 0 4 7] mJfBh9>:yX^Tr25 OHK>H N 
ft*^MOS h9>>?X^Tr27©FU-f >£, 
t^MOS h9>S?X^Tr28 <&y— MCftttSn 
S„ tafEh9>:xX^Tr26 <&y — Xtt. N^**;PM 
OSh7>y7^Tr28 (^)FH>i:, N^t^MO 
Sh9>vX^Tr27 ©y-Mctttt**l*. FPJfS h 9 
>S?X*Tr27 , Tr28 <&y-Xtt««VssK!£«a*l 

So 

[0 0 4 8] c©«t 5 l:i«Sftfc«»BBi:H l/^c* 
(DKtimm N39«A*Sn*t» K^^X^T^ # 20 
t>$nt, h9>^X^Tr25 *«*>Sn5. Sfc, 
h9>vX^Tr24 39«*7*n*. 

[0 0 4 9] h9>^X^Tr25 ft fmS^ 

T, h9>:xX^Tr28 a**->S*U h9>^X^Tr2 

4 ©^*7»ff«w*^T. h9>>>X^Tr27 #*7S 
tlSo ftoT- ffl*fi^OUTtt««VssU^£& 

So 

[0 0 5 0] fMU^VII jfi»OLl/^©A 

I N*A**ft-5i, h9>:xX^Tr25 1fi*7 
£*XSo h9>iix^Tr24 W>$n5o h9 30 

>^X^Tr25.<£;*:7i(,f£tcS^T, h7>yX^T 
r28 *«*7Jfn, H9>> ? X^Tr24 <0^">l&fPJcS^ 
1>T, H9>:xX^Tr26 , Tr27 ^>$tl5 0 
T, ffl*OTOUT*tlBII/^VII ifi^£T-±#lTS 

UTtttW^'VII £9 K9>^X^Tr26 <DL#l> 

^OUTC^lTtliM^^t^TtSo ^LT* £ 40 
«S*/hLfcHi*«^OUTStB*UT, 

(fg-bc£>J|8E0tJ) MIB^-CD*l®^J<DCMOSai^lEliK 

5 K^>iyX^Tr29 ~Tr34 tit* 0 8}:^» 

AT«j£Lfct>OOT&So 
[0 0 5 2] T¥fiI<DA:*;{i*f I Ntt, Pft^MO 
Sh9>> ? X^Tr31 NftWMOSh7>yX 50 
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^Tr34 0>y— MCArtStU H h9>^X*Tr31 (7) 
HH>t, B h9>^X^Tr34 ©y-XtttlVss 

[0 0 5 3] BflfBh9>> ? X^Tr31 OV-XliNft 
^PMOS K9>> ? X^Tr30 ©y — XKl»i*£ft, ^ 
h9>^X^Tr30 CDy— MCte4 , raU^;i'VM ifiXJl 

[0 0 5 4] BSI2h9>> ? X^Tr34 <B h f K>ttP? 
V^MOS K9>:xX^Tr33 ©FH>I:««S 
n, Bh9>^X^Tr33 ©y— h fctt+IB l"** VM 

[0 0 5 5] i9ieh9>^X^Tr30 P 
ft^MOS h9>v ? X^Tr29©Kl/'f >«h, 
t*MOS h9>> ? X^Tr32 ©y— M::8M**ft 
So flJI2H9>> ? X^Tr33 ©y — Xtt, P^*;UM 
OSh7>xX^Tr32 OHK><h, Pft^MO 
Sh9>^X^Tr29 ©y— McSMSSns. 
>> ? X^Tr29 , Tr32 ©y — XttttSVccKfiEttStl 

So 

[0 0 5 6] C0i3fc«l*an«:*!(lHIIK:+nBU^ 
;i/VM jS»ohu^;kt)a*«^ i N**A*<*ns£* 

h9>v ? X^Tr31 , Tr30 d«t7S*l5. £fc* h7 
>> J X^Tr34 W>^ni)o 

[0 0 5 7] h9>:xX^Tr34 <D*>mmz&~3^ 
T> h9>>*X^Tr33 , Tr29 ^*>Sti; h9>>> 
X^Tr30 0*7»fffc*tJl^T, h9>vX*Tr32 
*t7Sh5. S£^T, WA««OUTjiitiai/^V 
MiSMT'imt, h9>>?X^Tr33 #*7*n 
Sfc#>> WAS^OUTIWKU^VM J:0h7>y 
X^Tr33 (DU#^fi»iSliU^;i/*TiSTbT, LI/ 

[0 0 5 8] «jHVssU^;KDLU^;KOA*« 
^IN^A*Stl5t, h9>^X^Tr31 , Tr30 
*>£n, h9>> ? X^Tr34 **7Sft-6. h9>>* 
X^Tr30 ©#>ftf|M;U6^T. K9>>?X^Tr32 

**>sn. h9>vx^Tr34 ©*7»ffcaE-ty^ 

T\ h9>^X^Tr33 , Tr29 ^^^^tlSo 
T, m*fi^OUTttm®VccU^;i/i:aSo 
[0 0 5 9] fct, C©«*iaB8fcJ:OT4Mi©Art 

wins, jta««E**u*^ta:<±*«offl*« 

MTS££#T£So 

*H 1 0 fc^"Tc 
[0 0 6 0] A*MIN1, I N2IJCMOS 

r35~Tr38 ^fi^JHSttStlS. SfffB h 9 >i^X^Tr 
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35, Tr36 <DV— h \Z A^fl^f I N 1 &AJl Sft, M 
|5h^>> ? X^Tr37 , Tr38 ^-M:AM#IN 

[0 0 6 1] ^IBh^>^X^Tr35 , Tr36 <D K K 
>*^ai*S^OUTl^lil*$n, mffEh^>^X^ 
Tr37 , Tr38 OHK>*6Ui*fi§OUT2^lllA 
2*l£o MIBh5>>*X^Tr36 , Tr37 OV- X\Z\t 

[0 0 6 2] Jl<D«k5IC«|j«SnfcCMOSm*08S 
tt, HI 1 tl^Tck -5 {zm^iH WOV<DAtim^ I N 10 
1 LKMAAfif I N2*U**n$i:, 
>>>X*Tr35 te:*;7£n, h^>:xX^Tr36 

^n^>. ^fc. h^>>?x^Tr37 at>sn, h^> 

>>X^Tr38 «^7^n^« CKDjfgjg* ft^fl^OUT 

1, OUT2te4 1 P*1l^;i'VM £&£o 

[0 0 6 3] L l/^kDA^fi^t I N 1 HI/ 

^;kE>A^{I-^I N2rt*A*£*l*i, h^>>>X^T 
r35 ^^>^n, h^>> ? X^Tr36 tt:*:7;£ftS. * 
fc, h^>^X^Tr37 \tty$n. h^>>>X^Tr3 

8 «^>^n^>o 20 

[0 0 6 4] Z.<Df&3k. ffiM^OUT ltt«JBVccU 
-^PiftO. fflAMOUT 2 ttMVssl/^tft 

ftoT. ftffiAJim^ INI, I N 2 CSO'UT, 
iE«©WA«tOUTl, OUT2S(BAtSI^T' 

«»vcct«fp B iix^;i/VM t©w<fi±*stasa 

T¥«fc»:*tU*«^OUT2 tHJ^-railitfT* 
£«> 

[0 0 6 5] f LT, fi«6«/M/fclH*OTOUT 
1, OUT2lCg^T> JBMASftittSCi^ 30 
h^>>?X^Tr36 , Tr37 OV-XCK 

1 <DL l/^Mi;ai^IfOUT2 <DH WVUtfittfe 

(w,%?>nmM) mi 0K3STCMosuai§i»*>&a 
*wiiiitt*#wrr*K:tt, @i2RMi3f:^t0 
[0066] mi 2 iz^-rm&i*. -k*«&trF¥*<D 40 

Ji¥«i<DA^m^ I N 1 ^Pft^MOS h7>/7 
^Tr39 tNft^I/MOS h^>S?X^Tr40 <&y— 

[0 0 6 7] S&fB K5>> ? X^Tr39 ©V-XtttfiV 
ccfc«Jtt£tl, h^>;xX^Tr39, Tr40 OHK> 
*6B*fll*OUTl3»«ia»Sft*. *M3h5>>>X* 
Tr40 (OV-XHPft*MOS h^>>?X^Tr41 
OV — ^JCttttStl, W h^>> ? X^Tr41 ©HH> 
tt««Vsslw*l«Sn-5. 50 
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[0 0 6 8] B&S2h^>^X^Tr41 ©y— hfcttT* 
2«tti*fl^OUT 2 £LTfcB*7£*l£o COiittlS 

KTH, Atrfi^ iNi, i n 2 a*+ra vm iafs 

h^>:xX^Tr39 **3j->;£*u F9>5?X 
^Tr40 . Tr41 tft7Sftft. S£oT, ffi^ft^OU 
T 1 tem®VccU^;U<b&9, tHrt«-G|OUT2tt + PJJ 

[0 0 6 9] X*B*INl*tIVcc^Jk 
A#«^I N2j&*««VssU^;i/<h&*<!:. h7>yX 
^Tr39 3&S*7*tl. h^>:xX^Tr40 , Tr41 
>2*l*o fi£oT, fcH^fs^OUT 1 tt«jRVssifi#, 
m^ff-^OUT 2 ttMVss l/^<h&5. 

[0 0 7 0] 013 fC^-TlslBtt, ±¥*gRtfT¥>fI<E> 
fflffifi-^Tr$>^A^m^I N3, IN4#A*Sft*. 
±¥*i^)A^(I^I N3ttNft*MOS h^>>?X 
^Tr42 ©y-H:AASft4. AM^IN3 

»m*«#ouT 3 titaiA^ni), 

[0 0 7 1] MIBh^>> ? X^Tr42 © F U-f >ttMB 

vcc^»ji*sn, y-x«pft*Mos h7>vx 

^Tr43 ®V-XK»tt;**l*. T¥*l©A^fs^ I N 
4tt, MIBh^>v ? A^Tr43 tNft^MOSh^ 
>>>X*Tr44 oy-H:AASn5. «TiBh^>vX 
^Tr43 , Tr44 OFK>*5HlAfi^OUT4*«HJ 
h^>^X^Tr44 ©V-Xtt««VssKltt«l 

[0 0 7 2] C(Z>J;5fc[B!g&-m, A*fI^IN3, I 
N4^*BBU^;i/VM iS»t&*t, h^>i/X^Tr4 
4 Wt>Sn, h^>i^X^Tr42 , Tr43 tft7Sil 

ffi#«#OUT4tt««Vssl'^£fc*. 
[0 0 7 3] A^m^-I N 3 rt*«KVcc U"<;k 

A*«#I N4*««JRVssU"<^i&Si. h^>f/X 
^Tr42 , Tr43 h^>i^X^Tr44 
7^tl^>o fi^T, tU*e-^OUT3tt*jRVcc^ 

;k ta*«^ouT4ttm*vccu^;pifi»ta:s. 

[0 0 7 4] ±fB0&£&fflLTNAND0g§£;|gj&L 
f:«S0l4l:S1*. ttCIUAA^OUT lBP^ir^ 
MOS h^>> f X^Tr45 ©y-M:AASn, mflE 
Ui#fi^OUT2ttN? : **;PMOS F^>vX^Tr4 
7 oy-M:A*SftS. 

[0 0 7 5] HaiBffi^fi-^OUT 3BPft^MOS 
F^>>>X*Tr46 ©y-McA*Sn, mFfBai^lt^ 
OUT4liNft*MOS h^>> ? X^Tr48 <Dtf— 
M:A*Sn«>. 

[0 0 7 6] WIBF^>>?X*Tr45 , Tr46 OV-X 
[4t«Vccl:8«Sft, H N^>> ? X^Tr45 , Tr46 

X^Tr47 fl)KK>ttHl»ifTo tattSfu V- 
X^ftIiah^>> J X^Tr48 OHK>«t^tl^, 



r ) ( 7 ) 

n 

-5. 

[0 0 7 7] d©<i;5&#t<&l3<fc9. Ui^fi^OUT 

3. OUT4W1^1'VM &>±£tj.2>£€\Z. LU 
^JKDffi 7J<1^ O U T £ ttj ^J-T -5 N A N D OSS^fiK £ 

(?g-f-©*;860»J) 01 5te01 OlC^-TCMOSffi^JlHl 

Tibft^^ANDBSS©^^;*-^ 10 

[0 0 7 8] A*<1^ I N 1~ I H A\tmUW.K(Dmm 
Miift&T'&Z. A^INlttNft^MOSh 
5>v 5 X^Tr49 <D?-h\Z\tsZn. A7J{f*t I N 2 
ttPft^MOS h^>^X^Tr50 N^r^JU 
MOS h^>> ? X^Tr54 Of- V \Z. A73 £*15„ 

[0 0 7 9] A*>m^fl N3HNft^MOS h7> 
i?X^Tr51 oy-hlCA^J^n. AMf IN4liN 
?t^MOS h^>> f X^Tr53 <h. Pf Y*MO 
Sh7>v ! X^Tr52 <D^r- h l:A^3 2tlZ>. 
[0 0 8 0] mr^H5>^X^Tr49 OKH >»4«« 20 
VccK&i^Stl. y-X«sJIBh7>^X^Tr50 ®y 
-XlC^$n-5o BuKh^>> 7 X^Tr51 OHH> 

\zmm vcc cgEgi sn, y -x ttms h ^ > v x ^ Trs 
2 ©y-xc^cE^. 

[0 0 8 1] 6trKh^>>'X;5'Tr54 ©V — 
ssK»tt£*U HH >ttHtHah7>> J X^Tr53 fflV 
-XtCS^StlS,, H>rf3h5>> J X^Tr50 , Tr52 , 
Tr53 OHKXt h5>>?X^Tr55, Tr56 T'#§ 

[0 0 8 2] Hit. M82Ui^SS?To ISPft^MO 
S h^>-^X^Tr57 ©y-MlA^J^n. h 7 >y 
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X^Tr57 CDV-XteSiESVcclZ&i^Sn. K U"f >te 
WfS'f >A*-^lHlgS<DA^«^(rS^^n^. 

[0 0 8 3] ^<D«fc-5^^fi£(Cj;0, A^<1^ I N 1 . 

IN2, IN 3, I N4^*Pb1U"<J1/VM ©ift&K&o 
Ui^ifOUT^HI/^t^SANDlElB^ 

[0 0 8 4] 

■h <D&m * 0 o c m o s m -h 08S £ titt-r -s c t *t 

[HI] ^^OUSIftajH-es,^,, 

[02] sg-©*jg{»j£^-riH]i&0-c&£. 
[03] &-<D^mm<DW}ft$:^-rm&wT'<bz>. 

[0 4] ^-(DHig0i|S:^-r!HjK0T*.^. 

[0 5] sgH©§feJ6«si£^-rms&0-ea5.5. 

[0 6] mra<D*ig0iJ$r^-r[HlSS0T^-5„ 
[0 7] ^E©*jg«BJS:^-rigK0T*.S. 
[0 8] ^7x<D*Jg{HJ$r*-riHjK0Tab-5. 

[0 9] B-fco*SS««J**TiH]K0-ea&i»«, 
[010] mAv&Mm&^-rm&mT'&z. 

[0 11] mAO*SS«»lOI!jf^*^-r^0T-S»^„ 
[012] m^L©*S6C»J^*-riHlK0-C i fe^.. 

[013] &%<D-gmm&^-rm&mT'&2>. 

[014] mA«HSgtBl^*-riHlK0T i *-5 <> 

[015] &+<D&1&M$:tt®®®T'&Z>. 

[016] ££3fc08£^-riili80T;g><5. 
[ft^©IK9i] 

Tr2, Tr6 Nft^MO S h 5 >S?X * 

Tr3, Tr4 Pf t^MOS h7>yX^ 

Vcc ifiS«{£<9J«iE 

vss <&«tt««B 

VM fplBlWOU 



[0 2] 
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[04] 
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